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DIFFUSION OF ANIONIC MEFAL TARTRATE COMPLEXES 
THROUGH FILTER PAPER 

PART I. AQ,UEOUS ETHANOL AS SOLVENT 

IRIC smm md AEUN K. E)EY 

Chemicd LuhrSmies, Um^ersiij of Allahabad, Allahabad 

[Recer/edon 11th May 1959] 

ABSTRACT 

In this paper we have reported our results on tl» attemi^e^ separation of copper (II), rackel (II), 
cadminm (II> and cobalt (II) in mixtures by Ster j^per str%> chromatography, uai^ aqueous ethanol as 
solvent. 1 he effect of the presence of var^ong conceniratmns of tartrate'ion as a complexing agent in the 
mixtures has been studied. The corrplexing agent has been added in the metal solution, and not in ire 

solvent as usually done by previous workers. TheR_ values and therefrcMn the R values have been caJ- 

F M 

culated. In order to examine the possibility occurs, the and values have been calculated and reported 
in every case. 

It has been observed that, in gei^al, when two metals are present, the separations occurs upto 0*9 
equivalents of added tartrate ions (ratio total metal : tartrate I : 0*9). When the tartrate is increased to TO 
equivalents or further, no separation occurs. In the case of three metals prerent together, for good separa* 
tion upto 0*6 equivaienls of tartrate may be added. Excess of tartrate leads to overlapping of zones. 

It is v^ell knowa, that complex formation plays an impeartant role in the 
separation of ions in chromatography Pollard and coworkers pointed out that 
for the separation of metallic ion on filter paper the formation of complexes is essen- 
tial. The study of the separation of inorganic ions by paper chromatography 
with diflferent solvent 'mixtures with or without the help of complexing agents is 
largely due to the work of Burs tall® et al and Lederer.^ In earlier papers®”^ we 
have described the studies on the diffusion of complex ions formed by the intera- 
tion of inetallic ions with the carboxylic acid groups, viz., oxalate, tartrate and 
citrate by filter paper chromatography. The solvent used in the studies was aqueous 
ethanol. We b^ve also shown the variation of Rjr values of the ions formed in 


mixtures having different proportions of the nxBtalion and complexing agent, with 
a view to determining the effect of varying concentrations of the complexing agent 
in the diffusion process. 

In this paper the work has been extended to mixtures also and attempts have 
been made to employ coixipi ex-formation with tartrate in the separation of ions 
by strip filter paper chromatography using aqueous ethanol as solvent. The 
mixture of the ions Cu'^+, Ni"^*, Go+* and Gd** have been so investigated. 

In order to understand whether a good separation is possible in mixtures and 
that whether overlapping is occurring between two ions, Rj and Rj^ values are 
often useful.® The Rl and Rj values represent, respectively the ratio of the 
movement of the leading edge to the solvent front and that of the trailing edge 
to the solvent front. The Rp values in each case were determined experiinetitally 
as described earlier.® Also the Rp value permits the calculation of Rj^ value by the 


relation R^^ = log ^ 1 ^ proposed by Bate-Smith and Westall^® and we have 

recorded the — Rxi values in the tables instead of Rp values. 


EXPERIMENTAL 


Solutions of cupric sulphate, nickel sulphate, cobalt sulphate and cadmium 
chloride were prepared using BDH AnalaR grade chemicals and standardised as 
usual. A standard stock solution of sodium tartrate was prepared and diluted as 
necessary. All other reagents used were of reagent quality. Strips of Whatman 
filter paper No. 1 were used for the chromatograms. A simple ascending filter 
paper strip method as described by Gage Douglass and Wender^^ was used. Various 
concentrations of aqueous ethanol were tried and it was found that 5C% ethanol 
was suitable as solvent in allvthe cases except in Table III where 60% ethanol was 
more efficient as it gave better separation. A series of mixtures was prepared by 
taking equal concentrations of the inctals and adding varying quantities of tartrate 
solution while keeping the total volume constant. In column 2 the ratio total 
concentration of the metals (obtained by adding the concentration in molarity of 
the metals) to the concentration of tartrate is expressed. The mixtures were 
spotted on these strips. The chromatograms were run at constant temperature in 
a thermostatic controlled rgom at 30° c and lime allowed was 90 minutes. A large 
number cf experiments were conducted and some of the typical results are sum- 
marised here. 

, Separation of Cobalt (11) and Cadmium (11) 


TABLE I 


Final concentration of each of the metal ions = 0*05 M 
(HjS water used for developing) 


•vr_ 

Ratio 

Values of Cobalt (II) 

Values of Cadmium (II) 

iNO. 

1 OTaX • laTL 

metal 

-Rm 


Rj 

-I'm 


Rrj* 

1 

1 

0 

0*86 

0*93 

0*90 

0*75 

tJ-90 . 

00 

2 

1 

0*1 

0-78 

0 91 

0*88 

0 68 

0*88 

0*0 

3 

1 

0*2 

0*68 

0*88 

0*86 

0*63 

0*86 

0*0 

4 

1- 

1-0 

0-68 

0*88 

0*51 


No movemer t 

5 

1 

1-3 

0*68 . 

0*88 

0*57 


No movement 

6 - 

1 

1*5 

0*68 

; 0-88 5 

0*58 


No movement 

7 : 

1 

2‘0 

0*68 

0 88 

0*58 


No movement 

8 

1 

2*5 

0*68 

0 88 

0*58 


No movement; 

9 

1 

3-0 

0*68 

0*88 

0*58 


N6 movement 

10 

1 

4-0 

0*68 

0*88 

0*58 


No movement 

a 

1 

5 : 

0*68 

0*88 

. 0*58 


No movement 
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In the ateve table, we find that separation of cobalf . /"m ^.r,^ j - 

occursatall the concentrations of tartrate record^ hi ^ cadmium (If) 

ratio of metal : concentration of tartrate is 1 : 0-3 to I^. 

oftiie ions and so the results have not been shown With ^ separation 

however, decrease at first but finally increase avain *i. - ^ 

Jhe c„e of ^toiuo. (II, i. umlJLS f “ST- 0-0° 

“ -«„„e„ded „hL .ho 
Separation of Cadmium (11) and Copper (11) 

TABLE n 

Final concentration of each of the metal ions = 0*05 M 
(Freshly prepared a mixture of H,S water and K rnwi 



1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


0-2 

0-3 

0*4 

0*5 

0-6 

0*7 

0-8 

0*9 


(TIS 

0^75 

0*72 

0*63 

0-45 

0-45 

0-43 

0*43 

0*33 

0-33 


0^ 

0^86 

0'86 

0*86 

0*84 

0*83 

0*81 

0*81 

0*70 

0*70 


0*03 

0*77 

0'74 

0*72 

0*70 

0*67 

0*67 

0-67 

0*66 

065 


0*55 

0*41 

0*35 

0*25 

0*25 

0*23 

0*21 

0*21 

0*19 

0*17 


0-83 

0*77 

0*74 

0*69 

0*68 

0*67 

0-67 

0*67 

0*66 

'0*65 


0*00 

0*00 

0*40 

0*44 

0*47 

0-52 

0*54 

.0*54 

0*55 

0-55 


tha?S It lias been noted 

andfinallv^nd as the concentration of tartrate increases 

T hecome constant with high cehcentration of tartrate ioits. ' 

f 41 'i 



Siparfltion of Cadmium (11) and Nickel (11) 
TABLE III 


Final concentration of each of the metal ion = 0‘05 M 

(A mixture of H.^S water and dimethyl glyoxime used for 
developing). 


No. 

Ratio 

Total : Tartar 
metal 

Values of Cadmium (II) 

Values of Nickel (II) 



Rj 

-^Vl 


R j.* 

1 

1 

0*5 

0*41 

0*84 

0*59 

0*09 

0*59 

0*00 

2 

1 

0*6 

0*41 

0*84 

0:59 ■ 

0’09 

0*59 

0*00 

3 

1 

07 

0*39 

0*82 : 

• 0*57 

0*05 

0*57 

0*00 

4 

1 

0*8 

0-39 

0*81 

0*56 

0-03 

0*56 

0*00 

5 

1 

r 0*9 

0*39 

0*81 

0*56 

0*03 

0*56 

0*00 


It tvas noted from observations not recorded here that there is no separation 
of the ions when 0*1 to 0 4 equivalents of tartrate are added. It may be seen that 
good separation of the ions is obtained when 0*7 to 0*8 equivalents of the complex- 
agent are used. No separation is possible beyond 0*9 equivalents of tartrate 
because of the spreading and overlapping of zones. It may be noted from the 
observations recorded in Table III that with the addition of tartrate the and R|^ 

values of Gd++ and Ni++ decrease constantly with increasing concentrations of the 
complexing agent and have a tendency to become constant with higher concentra- 
tions of tartrate. In case .of nickel (II) the Rrj, value is zero. 

Separation of Cooper (11) and Nickel (11) 


(A 


No. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 


TABLE IV 

Final concentration of each of the metal ions = 0*05 M 
mixture of potassium ferrocyanide and dimethyl glyoxime used for developing). 


Ratio 

T otal : Tart^- 
metal 


Values of Nickel (II) 


Values of Copper (II) 




Rr 






M 


Rr 


I : 0 
1 : Oi 
.1 ; 0*2 
1 : 0*3 
1 • 0*4 
1 : 0*5 
I : 0*6 
1 ; 07 
1 : 0*8 
1 : 0*9 


0*78 

. 0*88 

0*84 

0*60 

0*84 

0*72 

0*87 

0*80 

0*55 

0*80 

0*65 

0*86 

0*78 

0*45 

0*78 

•0*63 

0*86 

0*78 

0*43 

0*76 

060 

0 85 

0*75 

■' 0*39 

0*74 

0*60 

0*83 

0-73 

0*37 

0*73 

0*60 

0*83 

0*73 

0*37 

0*73 

0*50 

0*79 

0*73 

0*37 

0*73 

0*50 

0*79 

0*73 

0*37 

0*73 

0*45 

0*75 

0*73 

0*37 

0*73 


0*00 

0*00 

0*00 

0*00 

" 0*20 

0*42 

044 

0*44 

-0*44 

0*44 


t ^ 1 


beginning p^eapitatioa of the tartrates occiired in the systems and when 
about 0 9 equivalents of tartrate were added, total rcdissolution of the precipitate 
K Jbe ®epamt>on of the ions is possible up to O'S equivalents of tartrate 
but with higher concentrations no separation ocdurs and so the results have 
not been shown. A good separation is etfected when 0-3 to 0-4 equivalents of 
the complexing agent are used. It may be noted from the observations recorded 
in Table 4 that the Rj^ and value -of nickel (II) decreases by small additions of 
tartrate and _ continues to .decrease with higher concentration of the complexing 
agent. The Rj^ and Rj^ values of Gu** decrease with the addition of tartrate and 


finally become constant with 0‘5 equivalents of tartrate. The R..J. value of Gu++ 

IS zero upto 0-3 equivalvent of tartrate but by increasing the concentration of 
tartrate it increases and finally becomes constant. 


Separation of Cobalt (11) and Copper (11) 


TABLE V 


Final concentration of each of the metal ions = 0*05 M 


(A freshly prepared mixture of H.^S water and K 4 Fe (GN)g used for developing). 


No; 

Ratio 

Total : Tart*- 
metal 

Values of Cobalt (II) 

Values of Copper (II) 

-I'm 



M ' 



1 

1 

I 0 

0*68 

0*86 

0*80 

0*48 

0-80 , 

0*00 

2 . 

1 

: 0*1 

0*60 

0*84 

0*75 

0*37 

075 

0^00 

3 

1 

: 0*2 

0*60 

0*84 

0*75 

0*35 

074 

0*00 

4 

1 

; 0*3 

0-60 

0*84 

0*70 

0*23 

0*68 

0-14 

5 

1 

: 0'4 

•0*60 

0*84 

0*70 

0*23 

0*68 

0*20 

6 

1 

: 0*5 

0*60 

0*84 

0*71 

0*25 

0*71 

0*40 

7 

1 

: 0*6 

0*60 

0*84 

0*74 

0*35 

0*74 

0*41 

8 ^ 

1 

: 0*7 

0*57 

0*83 

0*74 

0-35 

0*74 

0*41 

9 

1 

: 0*8 

0*55 

0*82 

0*74 

0*35 

0*74 

0*41 

10 

1 

: 0*9 

0*55 

0*82 

0*74 

0*35 

0*74 

0*40 


In the above cases precipitation is found to occur and the total redissolution 
of the precipitate occurs when 2'2 equivalents of the complexing agent are used 
From Table V it may be seen that the separation of copper (II) and cobalt (ID ions 
is possible upto 0*9 equivalents of the complexing agent added, and with the hic^her 
concentration of the same the separation is not possible under the experimental con- 
d'tions. A good separation is effected with the addition of 0*3 to 0*4 equivalents of 
complexing agent. The and values of cobalt decrease with the addition 

of the complexing agent and by increasing the concentration of the same the values 
have a tendency to b come constant. In case of copper (II) the and Rjyj values 

decrease with the addition of tartrate and as the concentration increas€^ the values 
very -slightly increase and then become constant with high concentration, of the 
same. value of copper (II) attains constancy with high concentration of th^ 
complexing agent. 
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Separation of Nickel {11) and Cobalt (ll) 

In these ions no separation occurs because both the ions move simultaneously 
and have nearly the same Rp values. But both the ions can be detect^ed together 
by spraying a mixture of dimethyl glyoxime and H 2 S water and finally by exposing 
the chromatograms to vapours of ammonia. 


Separation of Cobalt (II) ^ Cadmium (11) and Copper {II) 


TABLE VI 


Final concentration of each of the metal ions == 0*055 M 


(Indicator used a mixture of HaS water and potassium ferrocyanide, freshly prepared). 


No. 

Total 

metal 

Ratio 
: Tart^' 

Values of Cobalt (II) 

Values of Cadmium (II) 

Values of Copper (II) 

M 

■^L 

Rt 





•^L 

Rj 

1 

I 

: Q 

0*90 

0*93 

0*85 

0-68 

0*85 

0*81 

0-50 

0*81 

0*00 

2 

1 

; 0-059 

0-78 

0-88 

0*83 

0-63 

0*83 

078 

0-43 

0-78 

0*00 

3 

I 

: 0*118 

0*72 

0*86 

0-83 

0-60 

0*83 

0*76 

0-37 

076 

0*00 

4 

1 

r 0-177 

0*72 

0-86 

0*83 

0-60 

0*83 

0*76 

0*37 

076 

0-00 

5 

1 

5 0*236 

0*68 

0*85 

0*82 

0*57 

9-82 

0*67 

0*21 

0-67 

0*29 

6 

1 

: 0*305 

0*68 

0*85 

0*80 

0*52 

0-80 

0*66 

0-17 

0-66 

0 34 

7 

, t; 1 

; 0-354 

0*65 

0-84 

0*79 

0*48 

0-79 

0*66 

0*17 

0-66 

0-44 

8 

1 

: 0-413 

0-65 

0*84 

0*79 

0-48 

0*79 

0*66 

0*17 

*0*66 

0-54 

9 

1 

: 0-472 

0*63 

0-83 

0*78 

0-45 

0-78 

0*66 

0-17 

0*66 

0-56 

10 

1 

: ,0*481 

0-63 

0*83 

0-78 

0*45 

0*78 

0*66 

0*17 

0-66 

057 


with equivalents of- tartrate added but 

sviem^St^r th> coWn if complexing agent precipitation occurs in the 
system alter the solution IS allowed to stand. The separation of Conner fill cobalr 

Ibf V "‘Pt® 0-481 equLalents of taruate added and 

gfCJn tfce conMotration of the complexing agcEt, ^ 

I 


S^Mim of Copper { U). Cadmum (11) ami Mkkel (11) 

TAM£ VII 

c Knal wncentratioQ of each of the metal ions = 0’055 M 
(HaS water, (GN),, and dimethyl glyoxime used as indicator.) 


No. 

Ratk) 

Total . ™ 2- 

metal ’ 

Valtits of 

Cadmiiim (II) and Nkfcd (I^ 

■ ■ 

Values of 

Copfw (11) 


^L 

Rjp 

-Rm 


Rj 

i 


1 : 0 

0T2 

0*86 

0-82 

0*18 

0*82 

0*(K) 

2 


I : 0-059 

0‘6J 

0*82 

0-80 

0*45 

0*80 . 

0*00 

3 


1 : 0-118 

0*60 

0*82 

0-76 

0-39 

0*76 

0*00 

4 


1 : 0-177,. 

0-6O 

Q*83 

0-76 

0*39 

0*76 

0*(M) 

5 


1 : 0-256 

0^55 

0-83 

0*71 

0-27 

0 71 

0-26 

6 


1 : 0-305 

0-55 

0*84 

0*71 

0*27 

0*71 

0*37 

7 


1 : 0-354 

0*55 

0*84 

0-71 

0*27 

0*/l 

0*44 

8 


1 : 0-413 

0^60 

0*85 

0*71 

0*27 

0*71 

0^44 

9 


1 ; 0-472 

0*60' 

0*85 

0*71 - 

0*27 

0*71 

0*43 

10 


1 .- 6-481 

0*60 

0*85 

0*71 

0*27 

0*71 

0*45 

11 


1 : 0-50) 

0*60 

0*85 

0*71 

0*27 

0*71 

0-45 


In the beginning no precipitatioa occurs in the system and when about 0-177 
or more equivalents of the complexing agent are added the precipitation occurs 
after the solution is ^low^ to stand. In the separation of Gu**, Cd** and Ni*+ 
ions only the sepamion of Gu++ ion IS possible. upto 0*59 equivalent of the complex- 

case^R^^^’n "'^and^R separation is not possible. In^this 

case Rl , R]^ and R^ values of Gu behave in a similar manner as in Table VI. 


Separation af Cobalt (ll), Jiickel (11) and Copper (11) . 

- TABLE VIII 

Final concentration of each of the metal ions == 0-055 M 
(Potassium ferrocy mide and dimethyl glyoxirne used as indicator) 


No. 

Ratio 

Total, rx, .2- 
metal- ^art 

Values of 

Nickel (II) aud Cfobalt (II) 


Values of 

Copper (II) 


-Rm 


R<-p 

-^M 


Rf 


1 

1 

. 0 

0*78 

0*90 

0*80 

0*48 

0*80 

0*00 


2 

1 

0-059 

0*55 

0-84 

0*72 

- 0*31 

0-72 

0*00 


3 

1 

0*118 

0*55 

0*84 

0*70 

0*27 

0-70 

0*00 


4 

1 

0*177 

0*57 

0*85 

0*69 

0*25 

0*69 

0*00 


5 

1 

0*236 

0-57 

0*85 

0*69 

0*25 

0*69 

0*29 


6 

1 

0*305 

0*57 

0*85 

0*69 

0*25 

0*69 

0*37 


7 

1 

0*354 

0*57 

0*85 

0*67 

0*21 

0*67 

0*41 


8 

1 

C-413 

0*57 

0*85 . 

0*67 

0*21 

0*67 

0*41 


9 

1 

0*472 

0*57 

0*85 

0-67 

0*21 

0-67 

0*42 


10 

1 

0*481 

0*57 

0*85 

0*67 

0*21 

0*67 

0*42 


11 

1 : 

0*590 

0*57 

0*85 

0*67 

0*21 

0*67 

0*42 
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No precifKitatipn occurs with 0*059 to 0'177 equivalcijts of the complexing 
agent but with higher concentrations of the same preceipitation occurs after the 
solution is allowed to stand for a long time. In the separation of and 

Cu'^'^ ions, only the separation of Gu** is possible upto 0’59 equivalents of the 
complexing agent added^ and with a higher concentration of the same no separation 
takes place. The Rj^ ^ Rjj^and R^ values of Gu'^'*' behave in a similar manner as 

recorded before. . 

Sef dralion of Nickel (11)^ Gobalt (11)^ Cadmium (11) and Copper (11) 

TABLE IX 

Final concentration of e^-ch of the metal ions = 0*042 M 
(Potassium ferrocyanide, HaS wa^er and dimetjiyl glyoxime used for developing.) 


Ratio 

No. Total rr „..2' 


; Values of 

Gobalt (II), Nickel (II), Cadmium (II) 


Values of 
Copper (II) 



metal • 

-^M 


R>ji 

-^M 

«L 

R*P 

1 

1 y 0 

0-75 

0*90 

0-81 

0*48 

0*81 

0*00 

2 

1 j 0-05 

. 0-75 

0-90 

0*79 

0*45 

0*79 

,o-oo 

3 

1 : 0-10^ 

0'72 

0*90 

0*76 

0*39 

0*76 

0*00 

4 

1 : 0‘15 

0-72 

0*90 

0*74’' 

0*35 

0*74 

072 

5 

1 : 0-20' 

■' ' d-72 • 

0*90. 

0*7:1 

0*27 

0*71 

0*42 

6 

1 : 0-25 

0-72 

.t0*90 ' 

0*71 

0*27 

0*71 

0*42 

7 

1 r «-30 

0:65 

0*88 

0*71 ' 

" 0*27 

0*71 

0*43 

a 

1 : iO-35 

0*65 

. 0*88 

0*71 

0*27 

' 0*71 

0*4^ 

9 

1 ; 0-40 

0*65 

0*88 

6*71 

0*27 

0*71 

0*47 

10 

1 : 0-45 

0*65. 

0*88 

- 0*71 

0*27 

0*71 

0*48 

li 

1 ; 0-50 

0*63 

0*87 

0*71 

0*27 

071 

0*51 

12 

1 . ; 0-65 

0*60 

' 0*85 

,0*71 

0*27 

0-71 ’ 

0-51 


_ _ No pre«|Mtation cccurs withe-G5 to O^IS equivalents of the tartrate added and 

uo , J.M ana ud icm is possible upto 0'65 equivalents of tariratp ariHpH 
No separation is possible with higher concentration of tartrate 

SeJ>aratwr. of Mckel {II), Cobdt (11) and Cadmium 
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ABSTRACT 

Thepolarcgraphy of thiomalic acid in ihe reduced form has been studied. Well defined' anodic 
waves have been obtained in pH range 1—9. Noraial diffusion currents have been observed over this 
entire pH range. Analysis of the anodic wave in borax buffer (pH 9.2) indicates one electron change 
during ihe electrode reaction. At 0.005 M and higher concentrations anodic npaxima have been observed 
which are suppressed by the addition of gelatin. 

A number of organic sulphydryl and disulphide ' compounds like cystein, 
cystine glutathione^ and thioglycollic acid® have been studied polarographically. 

These compounds have also been employed to reduce the disulphide groups in 
proteins^ A large degree of interest has been shown recently in these and other 
related compounds. 

Thiomalic acid is a sulphydryl compond similar to the above mentioned group. 
Recently some interest has been shown in the usefulness of this compound. The 
authors have made a polarographic study of thiomalic acid. In this paper a 
preliminary study of its polarography has been described. Further work is in 
progress and shall be communicated at an early date. 


MATERIALS 

Thiomalic acid was obtained as a gift from Evans Chemetics Inc., New York 
(U. S. A.). The compound was 97% pure as determined amperometrically. Stock 
solutions of 0.1M and O.OIM thiomalic acid was prepared in double distilled 
water. Only freshly prepared solutions were used tor investigations. All other 
chemicals used were ol Analar or Chemically Pure grade. Mercury used in the 
Dropping Mercury Electrode (DME)" was first purified by chemical treatment 
and subsequently distilled twice. 


APPARATUS 

Leeds & Northrup Electrochemograph was used in all the polarographic 
investigations. A manual set up was also used. The circuit was similar to the one 
described by Lingane and KolthofF.® 


EXPERIMENTAL 

Current-voltage curves were usually made at 30.0^ ±0. 1 Some measure- 
ments were also made at room temperature. All potentials were measured against 
the Saturated Calomel Electrode (SCE). A Hume and Harris Saturated Calomel 
fclectrode was used as refernce electrode in all experiments. 
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The characteristics of the £)ME capillary used were 
in — 1'376 mg. sec.’^ ; t = 54'75 sec. (open circuit) ; 
m 2'*/ = 2-411 mg. ®<3sec. ; A = 40 ems. 


, The pH of the solutions was measured with a Leeds & Northruo dH mater 
using a general purposes glass electrode. i^ortnrup pH mater 


• RESULTS AND DISCUSSIONS 

buffer^^of^Hr^^ng between d^erent concentrations were obtained in 

gives „ell LanedL^'S" “75 

At higher concentrations (0.005 Maud above) anodic mLium has W oWr3 

he anodic maximum of thiomalic acid «an be clearly seen in Fig. 1, - 



Fig. 1. Anodic wave of ihicnialic acid in 0.05M borax, 0.1 M KCI ; pH 9.2. 


[ 53 ] 



Fig. 1. 

The maximum can be supressed by adding appropriate arngunt pf gelatip, 
The progressive supression of the ma3?imun^ is sbowu in fig, 2. ^ 



Rg. 2. of gelatin on the anodic roaximutn of tbiomajic acid in 0.05 M borax, 0,1 M 


[ 54 J 


in a 


Fig. 2. 

A similar maximem effect has also been obserye4 in 
less pronoenced form (Fig. 3). 


animoiiia biiffer alt||ongb 


Cf) 

Zero l/ne 
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Fig. 3. 

Typical anodic 'waves in phophate buffer (pH 7), acetate bpffer (pH 5} 
and perchloric acid (pH 1) are shown in Fig. 4, 



Fig. 4. 


wm^oSM^alio acid ; (I) Phophate biifier ; pH 7.0 ; ( J) Acetate buffer ; pH 4.7 ; 
(K) Percblorifcactd ;pH 1.3. 


[ m . 


A few representative c-y curves of, thiomalic acid have been evaluated in tlie 
following table. 


TABLE 1 


Bufier 

Con cent fa- 
pH tion M X 10® 
(C) 

Gurrent in ‘ 

/*■ J 


iEi/g in 
Volts. 

Remarks 

Borax + KOI 

9 2 

0-206 

0-638 at —0.25V. 

3-09 

-0-505 

at SG^G. 


9'2 

0*50 

1-479 „ „ 

2-96 

—0-505 

77 

77 

9-2 

0-95 

^•879 „ „ 

3*03 

—0-51 

» 

>7 

9-2 

2-56 

7-41 „ „ 

2*9 

—0*52 

77 


9-2 

5-00 

— 

— 

— 

„ Appearance 
of maximum. 

iNH^Cl + NH4OH 8-4 

0-476 

1*395 „ „ 

2-93 

-0-457 

at 30^G 

>5 77. 

8-.4 

0-909 

2-725 „ „ 

2-99 

—0-46 

77 

V 7> 

8-4 

1’304 

3-825., „ 

2-93 

—0-46 

7i 

NaH2PO^-|“ 1 
Na^HPO* f 

7-2 

0-666 

1-50 at — 0-15V. 

2-25 

— 0*362 at Room Temp, 

CH3GOOH+I 
GHsCOONa / 

4-7 

0-666 

1-575 at — 0*05V. 

2-36 

—0-253 

77 97 

HGIO4 

1-3 

0-666 

2-00 at + 0'05V. 

3-00 

—0-055 

77 Si 


Analysis of the anodic wave of a solution of thyomalic acid in borax buffer 
(pH 9.2) was done. The plot of log — i)/i versus the potential gave a straight 
line with a slope of 0.061 V. This is very near to the theoretical value of 0.059 
indicating one electron change reaction at the electrode. It is assumed that the 
reaction takes place in the following manner. 

TMA^ A+^ 

The equation of the anodic wave is thus given by the expression—^ 

2—0,059 log (i^ — i)/i 
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ABSTRACT 

oxides^^of anioD, “sts:. alzarin istai:en up hy hydrous 

hydrous oxide as silica. ’ * whilst a basic dye as methylei^ blue is taken up by acidic 

, increases with iucreasii^ tmipecature arwi time. The 

L Thea&iptoh pathem ha initial stages is convex hawardb x axi^ lowing that the heat of 
adsoipuon is soialler than thel^t bf dis^^ ' ^ ^ 

2.. When saturation h reached, the adsca:|Xiotn is of unknolc^ular layer. 

3, The adsorption of dye-stuff in solution is very similar to the gaseous ad^rptbn. ■ 

The adsorption from aqueous solution of electrolytes by' the hydrous oxides 
of iron, chromium, tm alummmm etc. has been largely investigated^. These hyd- 
rous oxides are also well known to form lakes* with dyestuffs. The nature of the 
^hydrous oxides determme the taking mp of acidic or basic dye. Hydrous chromium 
oxide u usually known as basic mordant, readily taking up acid dyes viz., orange II 
and ^izann. Blitz* suggested that such lakes are not definite chemical compoLds 
and Weiser* opined that most lakes ^are adsorption complexes, the composition of 
which varies with the condition of formation. f 

According to Ghosh and coworkers,® the hydrous oxide of chromium bein<T 
amphoteric, us basic or acidic character can suitably by evoked by controllir« the 
mode of Its preparation, specially by regulating the amount of aiklli added S' Sc 
precipitation of hydrous oxide from chromium salt solutions. In the present series 

cf and of hydrous oxide of ch?omiri^ (1, B 

and C) and studied their adso^tive capacities for the basic dye-stuff crystal violet 
and the acid like congo red. Three samples A, B and G were prepared by addin- 

Soinilf^SSS equivalent and 10 per cent deficient 

In the present pper, our observations on the taking up of crystal violet bv 

different samples of hydrous oxides of chromium at SO^C are reported The rf-snlt, 
show that: . , tcu. xuc results. 

j V adsorption of crystal violet by the hydrous oxide is a slow process 
and takes 72 hours or more for complete saturation. 
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2. - The adsorption isotherms drawn from the observations recorded at 

rent intervals of time are convex to the concentration axis in the earlier staeei 
1 . e., they assume a S shaped curve. This nature of the curve has a tendLcv ^to 
become linear when saturation is reached, uency to 

3. It has been concluded that the adsorption of the dvestuffs is 

to the gaseous adsorption on solid surfaces. ayestutts is very similar 

4 . When saturation is reached, the adsorption is of unimolecular layer 

’ ^ hydrous oxide of chromium obtained by precinitatimr it- with 

of alkali possesses a. high adsorptive capacity for crystal violet showing that th** 
hydrous oxide has developed acidic properties. ® 

EXPERIMENTAL 

toll- '"iolet after being purified bv successive, r.., 

talhsation with water and alcohol was used as an adsorbate for the Iltt 

d ectly tiie transmission of the solution as compared with the blank. 

* solutions of different concentrations were prenared bv diluting is i 

to 40 ml of 0 - 01 % crystal violet solution to 100 ml. in dgTlOO ml flS Thl 
es imations were carried out by diluting further 5 ml of die above solmion; J5n 
ml. It was found that Beer’s law holds good for these dilutions At 

SS W?th tt Sk^SfcXmr“al;S^^ appearanci oriar'ge"; 

trt^kSon }hrSS ‘^c^S%£r S 

crvstal 3;Ji e- ^ j M electrolytes were mixed with 5 to 40 ml of0-0l»/ 
thifn ®oladon made upto 100 ml. in different 100 ml flasks Tt wac ^ * i ■ 
.hat Bear . law al» holds go«i in ,he pmonco of theso okmolno^ ' 

Strong alkaline solutions the colour of crvstal violet solntl^r. 
.oV‘m?onh“d“" 

to bine but by the oddiSn S oS’ J°u“S',a”'lo"" tS'e^bf' f ^ 

solution, the colour can be completelf restored ^ 

a«tio add buffer ,o a, to ZSalke the rfejf of'’ b‘?" acetate '^d 

the colour of the dve All e9tTTn5»+i'nr.c - o/^hydrogen t,on coi^iceujtration on 

Pf 5 ml of dye. 5 Tof bafc SS; Zlo ^ MtuZ 

tions toa range where Beer’s law is strictly vahd ° cwccptra- 

‘=^^oride contend °were^'Simated'^^w''^^a^*'^^d^ Prepiired, and phrpwibtra 

methods. Three samples A B and P i thJh a ^ volumetric and gravi^e^ic 
temperature by preci^ktmg fixi^vo^lum^lf''°'^^ obtained at room 

calculated amounts of standard sodium hvrlrn . , chloride solution with 

and 10% deficient amouTre pitiX ^^W^°^f^ equivalent 

process with distilled water till thrsupernatrurZ decantation 

..»• in .™plc0..bc,,tt^act”.fcSoCcS2ll?o.t rt^^^^^^^ 
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wasWng. ^ThesrpredpSto we?e sSom? peptbe on cOBtintfeid 

glass bottles. wdre suspended m distilled water and .stordi in jena ; 

suspension of hydro^*<^de°*itm**'^^l*^^^^*^ very [fine 

He^tbe 71 ^- f’^fr^ed centrifliiing. 

Slum sulphate to 20 ml of SSnSSf addition of 10 ml ofO-2Mpotas- 

suspension and 10 ml of 0*2 M Tt Sn adsorption study 20 ml of 

whole solutions were diluted whh "T**® 

5 to 40 ml of 0-01% crystal violet^^r%1nt- water. Measured volumes of 

quickly raised to ITO ml The added and final volumes were 

temperature in a thermostaTfor . It ■ ^ ® «®^tant 

were taken out at different ^‘l^dibnum. The supernatant liquids 

estimated colorimetrically as discussed^ centrifuged for 10 minutes and were 
are plotted between end LncenS^f i of buffer. The results 

are given in figures Nos. 1 to 4 amount of dye adsorbed and the curves 



Fig. 1. Adscrption isotherm for crystal violet 
adsorption on hydrous chromium oxide 
sample A at30°G&35®G 


Fig. 2. Adsorption isotherm for crystal violet 
adsorption by hydrous chromium oxhe 
sample B at 30®G 


DISCUSSION 

• ’ adsorption isotherms as shown in the graphs for the adsorption of crystal 

different samples of hydrous chromic oxide are obtained by the 
estitnation of dp upto MX hours of contract. A fairly large amount of adsorption 
occurs within the first six hours but as much as 96 to' 120 hours are -required for 
complete saturation (Fig. 4). ^ . 

sDeciaS^wT?.!^*’^ indicate deviation from ordinary adsorption isotherms 

are 5 iJ observations are taken for smaller duration of time. J^The curves 

mental concentration axis and very similar to, the experi- 

the adsorption of water vapour by charcoal. This 
ponvex nature of the curye specially at lower concentrations of the dye, however 
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vanishes with the increase in time of contaet and temperature, as will be reported 
later/ Langmuir^s and Freundlich’s equation of adsorption are not applicable for 
the range of concentrations investigated. 


Fig. 3. Adsorption isotherm for 
crystal violet adsorptionfby 
hydrous chromium oxide, 
sample G at 30'^C 



An interesting fact is observed in the adsorption isotherms that at higher ’ con- , 
centrations there is a tendency of a break in the adsorption isotherm. Such breaks 
are usual in multilayer adsorption of gases on solid surfaces but have rarely been 
observed in the case of solutions. GyanF has, however, reported similar breaks 
in the adsorption isotherms of some organic dyes by silica gel. It appears that 
the adsorption of dye from its solution by solids closely resembles the adsorption 
of gas on solids.^ It should be noted that at higher concentrations of the dye as 
that of crystal violet, the dye micelle is in an aggregated state, which decreases 
in solution. At higher concentrations of the dye the adsorption of aggregated 
miccUe may occur, which is very similar to the formation of multi-molecular layer® 
on the surface. It must be noted here that if prolonged time is allowed for 
attaining complete saturation for adsorption, the isotherm becomes completely 
linear, showing that the adsorption is of unimolecular layer type. 

The observations recorded here lead to the conclusion that in the adsorption 
violet by hydrous chromium oxide, this occurs on the immediate contact 
of the dye solution with the solid surface. The chemisorption also becomes 
higher concentrations of the dye. This is supported by the fact 
that the adsorption isotherm has a tendency to be of the type of unimolecular 
layer with longer time of contact when saturation for adsorption is reached. 



Fig. 4. Adsorption isotherm for 
cyrstal violet adsorption by 
hydrous chromium oxide 
sample A and B, 
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. Tbc slijapc of tlie isotliariii at lower coecentatioa of tlie dye towards 

tlie COTcetratioti axfe, as has been noted here, is si:^gestrf to occur for the adsorptioii 
of a wben its beat of licfnefaction exceeds tbe beat of adsorption. According .^to 
B. E. T. concept of mnltimol^nlar layer* tbe amount of gas adsorbed by tbe solid 
surface is given by tbe expression : 

t/_F^ «./ 1 

where V is volume of gas adsobred at a given pressure P and at constant tempera- 
ture, /is equal to-^ where P^ is vapour pressure at tbe experimental temperature, 
Pq 

is the vol of gas adsorbed to completely cover tbe surface of the first layer and 
C is approx, equal to ^Ef—SLIRT where is heat of adsorption of gas in tbe first 
layer and EL is beat of liquefaction of tbe gas. If J^i > ELb, curve concave to the 
pressure axis is obtained. If Ej is less than EL then tbe nature of the curve in 
tbe initial stage is convex to tbe pressure axis. The conclusion will be discussed 
in a subsequent paper. 
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A STUDY OF COLOURING MATTERS 
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ABSTRACT 

the present investigation a colouring mattet has been isolated from the plant TrichnlMv , t 
unng matta, provisionally named ‘Procumbeiiin A’ has the molecular formula Pfo^»rnbens. 

. Jinja”L p£ Baluchi. J; 

has been subjected a systematic chemical examination 
_ he plant was tested for both organic and inorganic substances. On comnlete 

^ — ‘ greyish white ash which on analySis was 
found to contain sodium, potassium, aluminium, iron, calcium and maanr.J„“ 
basic radicals and chloride, sulphate, carbonate and silicate as acid raSC 

Preliminary chemical examination of the plant showed the presence of a mixture 
of CO curing matters and a mixture of reducing sugars. The alkaloids, saponins oil 
mucilage and free reducing sugars were found to be absent. ^ 

“Otters could be obtained by extracting the plant exhaustiv^lv 
with rectified spirit. From the crude residue obtained by distilling off the recS 
spirit a colouring matter separated out in pure form could only bl studied Ffffrtc 

=.hej«L“6i"ri rrauTh^nf ruSbt 

bunzcnu. I, dmolve, in tau.Sc alkato h ” chlUroform and 

to yellow colour on adding dilute hydrocliloric acid and ^ colour which changes 

wUh hydrochloric acid. l“ giva a bS 

alcohol. In reduces Fehling’s solution as such When KnM 

chloric acid for sometime the insoluble product does not rednrp hydro- 

reduces Fehling’s solution indicating tha^t the colouring mattS i?sW?d-^^® 

^”^fSd"trcon\^in^wo‘'Sox^^ molecular 

With dilute hydrochloric acid glucose and a compound hlvfnTmoleSkr Sf/® 
JJsHjffiOs have been obtained. The aglycone procumbenidine fC H n i 
to contain two methoxlV and three hydroxy groups. is found 
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i«rtit^ cteom^ographic exapmation. ^^entihed from the plant, on paper 


experimentai. , 

&tractioii of the ooloaring matters : 

ed spiri?“?wafml:erl 7 h^lnd Sli'w f.^baustively extracted with lectifi- 
solM substa^^ was ^nd t^ filtrate wp aUowed to cool. No 

distilled oflF under reduced nrSsifr^^^ *^®/lcoholic ratract, alcohol was 

filtered. This was done to remr. ‘ "^f^^due was boiled with water arid 

sugars (Portion BX nnpurities, tannins and reducirig 


Portfon A : 

filtered To"^eVinkiu?atS^ caustic soda and 

warmed when a precipitate was ohmined “ixture was 

then refluxed with ac^one and filtered when t ^ filtrated and the product was 
tone insoluble portions Xe^ soluble and _ace- 

Acetone Soluble Part : ^ 

dissolSd“in^Ser^ off and the residue was 

• - ether. To the ether soluble part petroleum ether was added iMtieo o 

preapxtate was obtained. This was filtered ouf and washS weTf w?A ptSSm 

ru. »as p.ovbioS'fy'.riS™ 


Acetone Insoluble Part : 

Acetone insoluble part was washed well with acetone and then treated with 
benzene when two fractions benzene soluble (Procumbenin B j and benzene insoluble 
parts were obtained. Benzene insoluble part was then taken with ether when again 
two fractions were obtained, ether soluble (Procumbenin C) and ether msolrible 

part. Prom the ether insoluble part another product Procumbenin D was obtained 

by treating with absolmte alcohol in which it was found soluble* 


J^rocimibeiiiii A : 

■ procunfl^nin A : Found : C, 65 2% and H, 6‘9% ; molecular 

ivejght 634. CaiH^Qii requires C, 65-l;<, and H, 6-7% ; molecular weight, 626. 

y^^^pxy Group f 

Found : OCH3 group (after Zeisal) 9 ' 65 ^, Cg4H4.,0]i requires for two iriethoxy 
groups, 9'9% ■ . •' 
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Proiierties of Procumbemii A : 

Procumbenin A was found soluble in - ethanol, methanol acetone, ethyl 
acetate and ether but insoluble in benzene, chloroform and petroleum ether. 

It gave a bluish violet colour with ferric choloride in alcohol. It reduced 
Fehling’s solution. If the compound was boiled with dilute hydrochloric acid for 
sometime and the solution filtered the insoluble product so obtained was found 
not to reduce the Fehling’s solution while the filtrate after being neutralised with 
dilute caustic soda reduced the Fehling’s solution. 

The colouring matter dissolved in caustic alkalies with a pink colour which 
turned yellow on adding dilute hydrocholoric acid. On wanning for sometime a 
precipitate was obtained. It dissolved in concentrated sulphuric acid, with a deep 
red colour. 

With sodium bicarbonate it gave no effervescence thus indicating the absence 
of free carboxyl groups in the molecule. 


Hydrolysis of Procumbenin A : 

T5 gms. of the compound Procumbenin A was refluxed with 30 c. c. of 25% 
hydrochloric acid for threa hours; It was then filtered and the filtrate (Part B) was 
kept for sugar analysis: The insoluble residue aglycone (Part A) was washed well 
with hot water and was then dissolved in alcohol. The aglycone PrdCumbenidine 
was crystallised from benzene. 

Found ; G=72*8%, H==7T%, molecular weight=473 calculated values for G 28 
Hg^Oe, G=72*4%, H=6’8 molecular weight=464 

? Methoxy Groups : Found ; OGHg group=137% calculated value for two methoxy 
groups = 5 13*3%. 


Tri-acetyl procumbenidine A : 

0*5 gm. of the aglycone Procumbenine A was refluxed with sodium acetate 
(1‘0 gm) and acetic anhydride (2*0 c. c.) for 5-6 hrs. The mixture was then poured 
in water when an oily liquid was obtained. It was kept overnight as such, when a 
solid substance was obtained. This solid substance was crystallised from ether. 
Molecular weight and acetyl groups were determined. 

Found ; acetyl groups=21‘8% molecular weight=598. 

Calculated values for G 40 H 48 O 14 for three acetyl group=21*3%, molecular 
weight =590u 

Fort B i— The filtrate obtained as part B during the hydrolysis of the colouring 
matter was neutralised with dilute caustic soda and was concentrated under reduced 
pressure when a syrupy mass was obtained. This was shaken with methanol and 
filtered. Methanol soluble part was concentrated and the residue was taken in 
. water* Ghromatographic examination of the solution revealed the presence of 
' glucose. 



-While extracti'ag the ODioerMig mailers' from the alcoholic extradfc 
of the plant j the water soltihlc portion so oblamed was eoEi'Mntrated under reduced 
pressure,’ The concentrated solution was wanned wilh saturated solution ol lead 
acetate when a yellow insoluble mass was obtained. It was 'filtrated and 
sulphuretted hydrogen wa:s passed in the filtrate to remove excess- of lead acetate. 
It was then filtered and the filtrate was concentrated under reduced pressure at 
4'0®G to a syrup. The syrup was taken in distilled water '(15 c,c.) 

Chromatographic examination^ of the solution showed the presence of glucose, 
fructose, sucrose, lactose and maltose, A number of chromatograms were developed 
and strips containing individual sugar were separately cut. Each set of strips of 
individual sugar was iaxivated with hot water, Osazone derivatives were then pre- 
pared for each sugar. This confirmed the presence of the sugars. 
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EFFECT OF POTASSIUM ION ON LOSS OF NITROGEN 
FROM AMMONIUM SULPHATE WHEN APPLIED TO 
SOIL ALONG WITH ORGANIC MATTER 

By 

M. M. RAI 

Department of Chemistry, Agriculture College^ Rewa 
[ Received on 3rd January 1959 ] 

Crowther and Yates (1) have observed in their field experiments that when 
potassium and ammonium salts are added together to the soil as fertilizer, theS yield 
was more than the sum of the increase in yield when the two were added indivh 
dually. Russel (2) also observed increased yield when phosphorus and potassium 
salts were added along with ammonium salts than when ammonium salts 
were added alone. This may mean that when potassium salts were present 
along with ammonium salts, more nitrogen was available to the plants due to the 
saving of some nitrogen from being lost. The author has studied the effect of potas- 
sium ions in the form of potassium chloride on nitrogen loss from ammonium 
sulphate when added along with organic matter to the soil. 

experimental 

The soil used for this experiment was collected frhm the field in front of Sheila 
Dhar Institute of Soil Sciehce, University of Allahabad. The soil under study 
was light grey to brownish black in colour and alluvial in origin. Normal crops are 
grown on this. Its chemical composition was determined by the methods described 
by Piper (3) and A. O. A. C. (4)* Top nine inches of the soil was collected and 
passed through a 100 mesh sieve after drying in air. An amount of oven dried 
soil was taken, to which, when organic matter in the form of cow-dung and/or 
potassium chloride were added, the tolal weight of the reacting moisture was 200 
gms. The cow-dung was added as U’5 ^ carbon. The reacting mixture was taken 
in 24 cm, diameter enamel dishes. Nitrogen was added at the rate of 43 lbs, 86 lbs 
and 129 lbs per acre as ammonium sulphate, 1 % of potassium chloride was added 
to see the effect of potassium ions on nitrogen loss from ammonium sulphate. The 
mixture was stirred on alternate days to make it homogenous and the moisture con- 
tent was maintained at 20-25 % by adding distilled water. This was kept in the 
Laboratory at 27®C and samples were analysed after definite intervals for total 
carbon (5) and total nitrogen (6, 7). 


[ 68 ] 



*flie results obtained are recorded below :■-*« 

TA1I£ 1 

Peremiege ampositim qf tfm sml used : 

Silica (HGl insoluble) 


78-4010 

Loss on ignition 


2-1030 

Sesquioxides 

... 

. 11-3750 

Ferric oxide 


4-5200 

Calcium oxide 


3-3180 

Magnesium oxide 


1'6403 

Potassium oxide 


1-4700 

Total phosphate 


0-2193 

Available phosphate (1 % citric acid) 


0-0385 

Aluminium oxide 

• •• 

6-8550 

Exchange)3le calcium 


6-66 m. e. 

Total carbon 


0-1527 

Total nitrogen 

• • • 

0-0347. 

C/N ratio 


4-4 

Ammoniacal nitrogen 

... 

0-0026 

Nitrate nitrogen 


0-0017 

Total available nitrogen 

... 

0-0043 

Total/available nitrogen 

... 

8-0 

pH 

... 

7-2 

TABLE 2 

Percentage composition of cow-dung used : — 

Loss on ignition 

«•* 

63-46 

Ash 

* ... 

36-53 

Silica 


30 66 

Calcium oxide 


2-52 

Magnesium oxide 

••• 

0-93 

Potassium oxide 

••• 

0-72 

Total phosphate 


0-67 

Total oar bon ^ 

... 

, 28-63 

Total nitrogen 

.«• 

1-0108 

C/N ratio 

... 

28-34 

f ^ ] 





TABLE 3 


Efect- of potassium ion on loss of niirogmfrom ammonium sulphate when added to soil:.-- 


Treatment 

% loss of 
nitrogen at the 
end of 60 days 

. % loss of 
nitrogen at the 
end of 1 20 days 

Soil + cow dung -f 43 lbs N per acre 

20T 

39*9 

Soil 4 - cow dung 4* 43 lbs N per acre + 1 % KCL 

19-5 

39-4 

Soil 4- cow dung + 86 lbs N per acre 

22-2 

41*2 

Soil + cow dung + 86 lbs N per acre + 1 % KCL 

21-8 

40*6 

Soil + cow dung 4 - 129 lbs N per acre 

24-6 

44-5 

Soil + cow dung + 129 lbs N per acre + 1 % KCL 

24-1 

44T 


' • DISCUSSION 

The above results clearly show that the addition of potassium chloride 
partially checks the loss of nitrogen from ammonium sulphate when applied to soil 
along with organic matter. The ammonium ions added to the soil undergoes niti- 
fication as follows-: — 

, “|■02 O2 

NH 4 ^ NO 2 :?N08 


During this process, an unstable substance ammonium nitrite may be formed 
which decomposes and loses nitrogen according to the following reaction : . 

NH 4 NO* = Nj 4 HjO + 718 Kcal 

Therefore there appears to be a considerable loss when ammonium sulphate is 
added to the soils but in presence of potassium ions, there is always the possibility 
of formation of more stable substance potassium nitrite instead of ammonium nitrite. 
That is why the loss of nitrogen from ammonium sulphate in presence of potassium 
chlcride appears to be less ( 8 ). 
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SPECTROGRAPHIC ORBIT OF HD 221253 


By 

I ' 

R. a KUSHWAH:^* 

MathemMm Diparlmml^ All&hubad Vnwernty 
[Ro^eived cm lOtli March 1959] 

ABSTRACr 

The spectrograpbic orbital elements for spectroscopic binary HD 221253 were ccxnptited fraa twenty 
six observations during the year 1 157. From Petrie’s previous determinations the pedcd k taken as 6.056271 
days. The other elements comptired are : 

T = J. D. 2436120*026 ± 0*054, e = 0*22 ± 0 02 
a — 43 -’D i 3® ’6 K = 52*5 i 0 9 Km/sec- 
and Vq = —9*4 0*7 Km/sec. ' 

penod of apsidal moiion is obtained as 450 i 100 years. The compuied mass of 9.6 solar masses is obtained 
for the primary star which is of spectral type B4. The estimated mas of the secondary is 2.3 solar masses. 

INTRODUGTION 

iThe star HD 221253^ the position of which in the sky is given by = 23^ 
25®^ and Sisoo== + 58‘^00'j was discovered to be a spectroscopic binary by Frost and 
Adams (1903). TThe speCtriim of this binary has very diffuse and broad lines. 
Only few lines are measurable. The spectriim of the secondary component is not 
observed at all. The primary whose spectrum is observed is a B4 star. The 
absolute magnitude of - i‘3 is derived by petrie from the measurements of equi- 
valent width of for this primary. 

The star seems to be peculiar in the sense that its orbital elements appear 
to be changing irregularly. The full details of these variations are under investb 
gation by Petrie of Dominiou Astrophysical Observatory Victoria. In the present 
note the orbital elements have been computed from the observations of 1957 only. 

OBSERVATIONS 

These spectrograms were obtained by Petrie during 1957 at the Dominion 
Astrophysical Observatory Victoria with two prism medium camera with focal 
length of 71 mm (II M). The dispersion acquired in these spectrograms is as 
follows ; 


X dispersion in A^/mm 


Ca II (K) 

... 

9-2 

4202 

... 

12-8 

' 

,*•* 

14-8 

4481 


17-1 





♦Preseni Address ? DepartnaentDf Astrophysics and Astronomy, University of Delhi, 
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Ithe plates were meamred for radial velocity by Aadrews, a very careful and expert 
measurer with the help of a specially designed machine for this purpose. The 
Twenty six spectrograms used in the present computations are listed in the following 
Table I, Since all the plates almost look equally well equal weights were adopted 
for all the observations. The period of 6*066278 days has been taken from the 
previous determinations of Petrie. This period fits very well for the present 
observations also, 

TABLE I 

Observations of HD 221253 


Observations Standard 5X8 Scale 


No. J.D. — : 

Phase from epoch Radial velocity Phase Radial velocity 



i 

2436041-961 

3*642 

— 28-4 

4*803 

— 1*30 

2 

51*965 

1-513 

+ 24*4 

1-995 

+ 1 12 

3 

64*943 

2-359 

+ 49-3 

3*m 

+ 2*26 

4 

74*950 

0-233 

-25-6 

0*307 

— 1-17 

5 

76 945 

2-228 

+ 48*5 

2-938 

+ 2 23 

6 

80-932 

0-149 

— 34*6 

0-196 

- 1*59 

7 

94*949 

2*033 

+ 44-6 

2-681 

+’2*05 

8 

96*854 

3*938 

— 39*6 

5*193 

— 1*82 

9 

2436103*951 

4-969 

— 47*2 

6*553 

— 2-17 

10 

04-941 

5-959 

— 29*3 

7-858 

- 1-34 

11 

15-928 

4-813 

. --55*6 

6*347 

— 2-55 

A2 

29-830 

0-567 

, — 22-5 

0-748 

— 1-03 

13 

29*886 

0*573 

— 27*0 

0-756 

— 1-24 

14 

30*667 

1-354 

+ 14-4 

1-786 

+ 0*66 

15 

30*674 

1-361 

+ 23*4 

1-795 ' 

+ 1-07 

16 

31*921 

2-608 

+ 39-8 

3*439 

+ 1’83 

17 

38-676 

3-296 

+ 0-4 

4-347 

+ 0*02 

18 

38*777 

3*397 

+ 1*6 

4*480 

+ 0-07 

19 

43*746 

2*300 

+ 61*3 

3-033 

+ 2 81 

20 

43*750 

2-304 

+ 64-2 

3*038 

+ 2-95 

21 

45*819 

4-373 

— 52-3 

5*767 

— 2*40 

22 

45*827 

4-381 

— 48-9 

5*778 

— 2’24 

23 

51*671 

4*159 

— 35*9 

5*485 

— 1*65 

24 

51*678 

4*166 

— 50 7 

5-494 

— 2*3 1 

25 

■ S 

62-701* 

62*708 

3*056 

3*063 

+ 19*3 

+ 24*8 

4*030 

4039 

+ 0*89 

+ 1*14 
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The a<i<^ited 'epoch of, D* 24361 is the .arithiBatic mean O'f alt dat^ 

of otwervations,. The 'observed phases and velootitt . were chained to the stondard 
scale med at the Oominion Astrophysical ObS'ervatory Victoria for 'Comparision of 
these observe velocity cmrves with the standard theoreti'Cal Curves, This <^mpari*' 
sion at once gives mc«t of the preliminary elements in particnlar one gees the 
time of periastron passage. Then one rearranges the observations according to the 
ohases from T. In table 2 these observations are rearranged according to the phases 
from the final epoch T which is J. D* 2436120*026. 

TABLE 2 


Representatioii of Observations 


No. 

Phases fnmi final T (da)«) 

Observed rad^ vdlcxaty 
(Em/Sec) 

- V^itKWSec; 

1 

0‘2ll 

+ m 

— 3*7 

2 

0-218 

+ 24-8 

4- 2 4 

3 

0-451 

+ 0-4 

— 3*6 

4 


+ 1*6 

4- 5*4 

5 

0-m 

— 28-4 

— 7*5 

6 

1 093 

— 39-6 

— 3*0 

7 

1-3I4 

- 35*9 

4- 8-7 

3 

1‘32I 

— 50*7 

— 5-9 

9 

1*528 

— 5^J*3 

— 2*7 

10 

1*536 

— 48*9 

+ 0*9 

11 

1*968 

— 55*6 

— 2*1 

12 

2-124 

— 47*2 

4- 6*0 

13 

3il4 

— 29*3 

4- 8 '1 

14 

3*370 

— 34-6 

— 4*4 

15 

3-454 

— 25*6 

4- 2-1 

16 

3 788 

-22*5 

— 6*2 

17 

3*794 

— 27*0 

— 10 9 

18 

4*575 

+ 14*4 

— 2*4 

19 

4*582 

4* 23*4 

+ 6*2 

20 

4*734 

+ 24*4 

+ r2 

21 

5*254 

+ 44*6 

^ 1*0 

22 

5*449 

+ 48*5 

— 1*8 

23 

5*521 

+ 61*3 

4- 10*1 

24 

5*525 

4-64*2 

4- 13*0 

25 

5*580 

4- 49*3 

— 2*2 

26 

5*829 

4- 3S*8 

— 8*4 
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sOLiinoN ' 

Following preliminary orbital elements were obtained from the Comparison of 
the observed velocity curve with the standard theoretical curves 

T=J. D. 2436120^062 . 

^ = 0-25 , . 

0 ) = 45 *^ 

Vo = — 10*3 Km/Sec. 

K = 54‘5 Km/Sec. 

These preliminary elements were corrected by least square solution using 
Lehmann Filhe’s equation of condition. The period was considered to be sufficiently 
occurately known. These twenty six observations were grouped into following 
normal places. 

TABLE 3 

Representation o£ Normal Places 


No. 

Mean Phases (days) 

Mean Observed 
Velocity (Km/Secs. 


V , — V 

obs 

cal (Kna/Sec.) 

Preliminary 

Final 

V\ eights — 

Preliminary 

Final 

1 

0-1783 

0-2146 

4-22-05 

2 

— 2*52 

— 0-64 

2 

0-4654 

0-5017 

4 1-00 

2 

4- i;64 

4- 0-94 

3 

1-0315 

1-0678 

— 34-63 

3 

+ 3-67 

4- 0-91 

4 

1-4252 

1-4615 

- 50-63 

3 

— 0-07 

— 2-29 

5 

2-0098 

2-0461 

— 51-40 

2 

4 2*95 

4* 2-00 

6 

3-2056 

3 2419 

— 31-95 

3 

4- 2*19 

+ 2-00. 

7 

3-6422 

3*6785 

-- 25*03 

2 

— 4-32 

—.4-83 

8 

4-5939 

4-6302 

+ 20-73 

3 

4- 2'43 

4- 1-34 

" 9 

5*4901 

5-5264 

4- 51-28 

6 

— 2^24 

4- 0-05 


For these 

normal places, 

given in table 3, the Observation equations are as 

follows : 






No. 







1 

1-0000 X 

+ 0-6294;^ 

+ 0-0470 ^ 

4- 1*0685 « 

-b 1*3660 » 

4- 2-5200 =0 

2 

1-0000 

+ 0*1668 

— 0*9496 

+ 1-1768 

-b 1-3806 

— 1;6400 

3 

1-0000 

— 0*5242 

— 0-8157 

•4- 0-8899 

-b 0-7161^ 

. — 3-6700 

4 

1-0000 

— 0-7490 

— 0-0007 

-b 0-5550 

+ 0-3085 

-b 0-0700 

5 

i-oooo 

— 0-8187 

+ 0-8237 

-b 0-0818 

— 0-0619 

— 2-9500 

6 

i-oooo 

— 0-4478 

4-0-5456 

— 0-6042 

— 0-4411 

’ —2*1900 

7 

1*0000 

— 0*2014 

+ 0 0304 

— 0*7490 

— 0-5482 

4- 4-3200 

8 

roooo 

+• 0-5145 

'r- 1*0122 

— 0-7645 

— 0-7512 

— 2*4300 

9 

1*0000 

+ 1*1607 

4 0-37 16 

— 00018 

— 0-2331 

4 2*2400 
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Whert 


X = SVe 
j = SK 
z = — K S« 
a — — KL S« 


V = 



+ K {* 


360® 


s/4 


8 T 


These observation equations were reduced to the following normal equations. 


+ 26 0000* 


+ 2-8969> 
. + 14-2559 


— 1 -71642 

— 0-0415 


+ 3-3740a 
— 1-1220 


+ 2-37 13» — 6-7200 = 0 

— 1-5073 + 26-1206 = 0 


+ 9-9579 — 2-8957 — 3-3425 + 16-5239 =0 

+ 12:3370 + 11-9300 --5-5913 = 0 

+ 12-5792 — 4-5932 = 0 

'Ibe solution of these equations gave the following corrections to the nrelimi- 
nary elements. ^ 


SV(, = + 0-3 i Km/sec. 
SK = — 1-99 Ktn/sec. 
S« = — 0-033 


5a, = — 2°-05 


ST = — 0-0363 days ' 


' This solution reduced the sum of the squares by 45%. Thus the folIowin<r 
e^orJ^^'^^* orbital elements' were obtained together with their probable 

P = 6-066278 days (adopted) 

T = J. D. 2436120-026 ± 0-054 days 
e = 0-22 ± 0-02 
<B = + 43°-0 ± 3°-6 
^'o = — Km/sec. ±0-7 Km/sec. 

K = 52-5 Km/sec. ± 0-9 Km/sec. 
a sin i = 4-272 x 10® Km ± 0-077 x 10® Km 

Sin^ i 

(MnrMjs= 0-0846 ©± 0 0046 0 


T f of the various elements were calculated in usual wav 

lolacilitate the final comparison to see how each individual observation fits the 
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value of the velocity computed with the finally adopted orbital elements, the foliow- 
ing curves has been constructed. 



fig. 1. The radical velocity curve of H. D. 22ii53 showing individual obacrva ions. 


Baker (1908) has also derived the following elements 
Period = 6‘067 days ± 0*0005 days 
'e = 0*224 zb 0 025 

^ T rrJ.D. 2418223*762 zb 0-128 days 
CO = 3°*35 zb 8<^*17 ■ 

Vo = 14-78 Km/sec. 

K = 59*06 Km/sec. 
cz sin z = 4,920,000 Km 

From these the period of rotation of the line of apses has been computed 
This comes out to be 450 years zb 100 years. 

The bolometric absolute magnitude of H. D. 221253 is - 3-94 (1953) Apply- 
ing the correction for temperature term one gets Me from the following equation : 

M, Mb + 2 ■ - ■ 

Using Kuiper’s (1938) temperature scale one gets Me = — 2-9 for this star. 
Frona this the mass can readily be computed from Petrie’s (1950) mass luminosity 
relationship given as follows : ^ 

log Mass = 0*548 — ■ 0*144 M,j + 0*002 

Thus the computed mass of 9'6 solar masses is obtained for the primary star which 
is of B4 type of spectral class. 
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To'estiiHafe^thc'EiiMss eCtfeseroadar^ star wlime spectrum is aever obser^rcd 
tlie erMtal of (1950} is adopted for this system. Thus the observed 

mass function gives as 2*'S times the solar mass. Again from the mass. lamioosity 
relation one gets M® = + I’S, Consequently it is quite clear that the secondary 
star is" a dwarf star of A type which is ahou.! foe.r magnitudes fainter than the pri-' 
mary. This explains also why one would never be able to observe the spectrum of 
the secondary star. 

To summarise one can say from this analysis that the system of H. D. 221253 
in all its probability consists of a B type primary star of mass 9.6 times the solar 
mass accompanied by a A type companion of mass approximately 2,3 times the 
solar mass. The two stars differ in luminosity by about four magnitudes so that 
the secondary spectrum could only be detected if at all by a very careful colour 
measurements in the red region. 
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REPEATED WASHING OF SOILS WITH 
NEUTRAL SALT SOLUTIONS 


By 

S. a MISRA 

Chemistry Department^ University of Allahabad, Allahabad 

[Received on 11th May, 1959] 

ABSTRACT 

Three soils were washed repeatedly with 0*0 IM neutral salt solutions of NaGl,KCl, Na.^SO^ and 
K 2 SO 4 at 1;2 soil-solution ratio and the outgo of calcium ions from the soils was observed. As a result of 
successive washings, the soils were found to have a tendency to become alkaline, the degree of alkalinity 
depending on the organic matter and phosphate contents of the soils. 

The soils have a tendency to become acidic as a result of continuous washing 
with distilled water.^ However, very dilute salt solutions may bring about alkali- 
nity, as is generally observed by cultivators while irrigating their fields with saline 
cana waters. The present investigations were undertaken to find out the effect of 
washing the soils repeatedly with neutral salt solutions of a rather high concentration 
in the laboratory to imitate irrigational practices with high salt contents. 


EXPERIMENTAL 

Three sods, designated as normal, garden and good soil were selected for the 
experiment. They were finely powdered, passed through a 100-mesh sieve and 
oven-dried. The chemical analyses of the soils were also made (vide table-1). The 
norinal soil is poor in carbon, the garden soil is fairly supplied whilst the good 
soil IS richest in carbon. ^ rr & 


, of the powdered soil samples were weighed in glass stoppered bottles 

K SO n-m “J.- of dilute solutions of NaCl, KG^! NajSOi and 

fslde the bottles were set 

filteJnalr completed over a Buchner funnel fitted with 

of the^fiW^t^^ suction. The filtrate was analysed for calcium content. The pH 

■ fermd i tlTe Wl on the filter paper was carefully trans- 

shakinff^one a^W ^as madeupto 100 ml. with salt solution and 

soS wlrl washed the soils were washed many times. Finally the 

t^mtituente Is ^ distilled water, oven-dried and analysed for their chemical 

SSdSllSined exchangeable bases. The pH of the washed soils were 

also determined using 1 ;2-5 soil-water ratio by a Beckman pH-meter 


Chemical analysis of the soils 
outlined by Wright* and Piper®. The 
pormal ammonium acetate.* 


w^ made according to the standard methods 
exchangeable bases were found usin^ neutraj 
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tABLE 1(a) 

Chemical analysis of the soils used 


Gtiemical 


Soils 


cO'Dstitutents % 

Normal 

Garden 

Good 

HGi-insoluble 

81-64 

79-94 

74-220 

Sesquioxides 

11-17 

9-860 

9-830 

CaO 

0-992 

2-800 

4-080 

MgO 

1-158 

1-730 

1-774 

KjO 

■ 0-735 

0-987 

0*995 

PaOs 

0-079 

0-1208 

0-418 

Total Garboii 

0-400 

0-670 

1*659 

Total nitrogen 

0:041 

0-076 

0-249 

Total carbonates as Ca GO3 

1-24 

3-950 

4-64 


TAf LE 1® 

Exchangeable bases and pH of the soils nsea 


pH 

Exchangeable bases 

m. e,/100 gms. 



Ga 

Mg 

K Na 

Normal soil 

7-6 

21-76 

3-62 

2 43 0-40 

Garden soil 

8-0 

44-64 

3-62 

2-00 I'-OO 

Good soil 

7-6 

48-71 

6-94 

3- 14 0-84 
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TABLE 2 

Washing the soils with 0‘01M NaCl solution 
Calcium given oiit per 100 gms. of soils washed 


washings 

Normal soil 

pH 

Garden soil 

pH 

Good soil 

pH 

1 

0-0330 

7-5 

0-0322 

7-8 

0-0480 

7-3 

2 

0-0300 


0-0240 


0-0327 


3 

0-0280 


0-0180 


0-0200 


4 

0-0300 


0-0180 


0-0192 


5 

0-0280 


0-0100 


0-0128 


6 

0-0250 


0-0120 


0-0128 


7 

0-0250 


0-0130 


0-0120 


8 

0-0200 


0-0156 


0-0124 


9 

■0-0200 

7-2 

0-0180 


0-0126 


10 

0'0246 


0-0180 


0-0128 


11 

0-0200 


0-0180 


0-0124 


12 

0-0180 


0-0150 


0-0128 


13 

0-0120 


0 0150 


0-0112 


14 

0-0140 

7-0 

0-0180 

8-0 

0-0096 

7-3 

15 

0-0106 


0 0183 


0-0084 


16 

0-0086 


0-0183 


0-0108 


17 

0-0093 


0-0280 


0-0080 


18 

0-0100 


0-0300 


0-0092 


19 

0-0120 

7-0 

0-0300 

7-9 

0-0108 

7-3 

20 

0-0100 


0-0298 


0-0108 

21 

C'0140 


0-0258 


0-0076 


22 

0-0113 


0-0200 


0-0076 


23 

0-0093 


0-0200 


0-0080 


24 

0-0080 


0-0200 


0-0070 


25 

0-0060 


0-0180 

7-9 

0-0056 

7-3 

26 

0-0060 


0-0100 


0-0078 


27 

0-0053 

7-0 

... 


0-0080 


28 

0-0050 , 


... 


0-0092 


29 

0-0040 




0-0086 


30 

0-0040 




0-0080 


31 

0-0043 


... 


0-0076 


32 

0-0032 


... 


0-0104 

7-3 

33 

0-0038 

7-0 

... 


0-0080 

Mean : 

0-0144 


0’0200 


.0 0145 


pH of washed 






^mples 

8-5 


8-5 


8^2 




tABli; 3 

Wmkmg tke SiiUswitk6‘0lM KCl 


No. of 


Calcittm giwn onl per i'OO gms. of the soils 


Wasiiingis 

Normal soil 


Garden soil 


Good soil 


1 

00228 

7*4 

0-0660 

7-6 

0-0337 

7-4 

2 

0-0212 


0-0359 


0-0200 


3 

0-0195 


0-0260 


0*0192 


4 ' 

0-0100 


0 0200 

7-8 

0-0160 


5 

0-0145 


0-0200 


0-0152 


6 

0-0145 


0-0200 


0*0158 


7 

0*0093 

7-3 

0*0196 


0-0120 


8 

0-0090 


0-0216 


0*0090 


9' 

0-0087 


0-C216 


0^0124 

7-4 

10 

0-0100 

- 

0-0200 


0-0106 


11 

0-0065 


0-0200 

7-9 

U-0108 


12 

0-0059 


0-0212 


0-0108 


13 

0-0059 


0-0180 


0-0112 


14 

0-0052 

7-3 

0-0187 


0-0108 


15 

0-0052 ' 


0-0132 


0-0104 


16 

0-0060 


0-0157 . 


0-0124 


17 

0-0062 


0-0135 

7-9 

0-0076 


18 

0-0042 


0-0106 


0-0070 

7-4 

19 

0-0049 


0-0140 


0-0070 


20 

0-0036 

■ 

0-0130 

7-9 

0-0074 


Mean 

0*0095 


0-0210 


0-0129 


pH of the 
washed soil 
samples 

8-1 


8*4 


7-8 



tABLE 4 


Washing the soils with O OIM Na^SOj 


No. of _ 

Calcium given out per 100 gms. of the soils washed 


washings Normal soil ' 

Garden soil 


Good soil 


1 

0-0393 

7-5 0-0398 

7-9 

0-0306 

7-4 

2 

0-0320 

0-0380 


0-0256 


3 

0-0320 

0-0260 


0-0240 


4 

0-0320 

0-0200 

8-0 

0-0210 


5 

0-0300 

0-0320 


0-0189 

7-6 

6 

0-0240 

7-6 0-0220 


0-0150 


7 

0-0200 

0-0200 


0-0140 


8 

0-0180 

0-0240 

8-0 

0-0130 


9 

b-0180 

0-0230 


0-0190 


10 

0-0 100 

7-6 0-0180 

8-0 

0-0170 

7-6 

Mean 

0-0255 

0-0254 


0-0213 


pH of washed 
samples 

8-2 

8-6 


7-9 




TABLE 5 





Washing of the soils with O’Dl M 

K^SO^ 



No. of 

Calcium given out per 100 gms. of the soils 



washings 

Normal soil 

Garden soil 


Good soil 

— 

1 

2 

3 

4 

5 

6 

7 

8 

9 

IC 

0-0890 

0-0514 

0-0480 

0-0440 

0-0400 

0-0320 

0-0300 

0-0240 

0-0180 

0-0180 

■ 0-0680 
0-0384 
0-0340 
0-0300 
0-0290 
0-0240 
0-0180 
0-0180 
0-0100 
0-0110 


0-0420 
0-0320 
0-0330 
0-0320 
0-0300 
0-0240 
0-0250 
0-0176 
0-0154 
• 0-0080 


Mean 

0-0394 

0-0279 


0-0237 



pH of washed — : — 


samples g-j 


7-9 



TABLE 6 

Chemical analyses of the washed soils 



DISCUSSION 


The foregoing results clearly show that as a result of successive leaching with 
neutral salt solutions^ the soils lose a great deal of calcium, ^ This loss in calcium 
from the soils is mainly from two sources, firstly from the calcium carbonate present 
in the soils and secondly from the exchangeable calcium t)f the soils. The neutral 
salts of sodium and potassium are known to exert a dissolving action ori calcium 
carbonate hence a good deal of calcium is lost from the calcium carbonate contained 
in the soils. 

The neutral salts have a power to replace the cations contained in the exchange- 
complex of the soils, but very dilute solutions are comparatively less powerful. This 
is the reason that inspite of as many as 32 washings with O’OIM Nad, the normal, 
garden and good soils lose only 10, 8*7 and 12*5 m.e. of exchangeable calcium per 
100 grams of ihe soils respectively. The total losses of calcium from the' soils are 
0*662, 0-7 and 0*7;o respectively (as calcium oxide). It is, therefore, obvious that 
50% of the calc umrlbsses from the soils are due to the calcium carbonate present in 
them and another 50% due to the exchange phenomena. 

However, the losses from calcium carbonate arc not directly proportional to 
their amounts present in the soils. The good soil which contains the maximum 
amount of CaCOa, loses an equivalent amount of calcium as the garden soil or the 
normal soil which contain lesser amounts of calcium carbonate. It is, therefore, 
evident that other factors influence the losses of calcium from the soils. The good 
soil is very rich in organic matter and phosphate contents whilst the normal soil is 
poorest in them. The garden soil kands in the midst, therefore, it appears that 
the losses of calcium are greatly minimised from the good soil due to its being well 
supplied with organic matter and phosphate, inspite of its high calcium content. 
The normal soil which is deficient in total carbon and phosphate, loses the maximum 
amount of calcium, if we take into account the percentage of calcium lost from the 
total amount of calcium present in the soil. 

From table 7, it is also clear that the pH of the three soils has increased as a 
result of washing the soils repeatedly with dilute solutions of neutral salts of sodium 
and potassium. The increase in pH value of the normal soil is from 7*6 to 8*5, 
from 8*0 to 8*5 in the garden soil whilst in the case of good soil the increase is from' 
7*6 to 8*2, when 0*0iM NaCl is used for washings. These increases arc dependant 
upon the milliequivalents of sodium ions which have entered the exchange-complex 
as a result of base- exchange. From the table, it is also clear that practically equal 
amounts of sodium ions have entered into the exchange- complex of the three soils. 
However, the good soil is least alkaline, because the amount of sodium in the 
complex is relatively low when considered as a percentage of the total exchanc^eable 
bases. The production of alkalinity as a result of the entry of sodium- ions dep^ends a 
great deal on their lelative amounts in exchange-complex and also on the extent of 
their h>drolysis. Potassium salts behave in a similar manner as the sodium salts 
hence an increase in the pH values of the washed samples is also observed. In a 
recent communication^ attention has been drawn towards the occurrence of *K-soils 
in nature, side by side the Na-soils, both being equally alkaline. 

' The pH values of the filtrates do not reveal any increase in the pH of soils 
because in the presence of salts, the hydrolysis of Na or * K-soils cannot take place! 


[ Si ] 



The prodaelioa' ia,' solls^' as a result ^ of wasMag with eeatral salt 
solatioas caa take place ' 

1. Ga-s0il + (Na,K) salts = (Na,K)-soi! + Ga-salts. 

Oa reraoviag the calcium salts aad the free (Na,lv) salts 

2. (Nii,K)-soil + HOH -> (ISIa,K) OH + H-soiL 

3. 2 (Na^K) OH I* 2 GO^ (from the atmosphere) 

2(Na,K) HCO3 or (Na,K)g GO3 . 
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